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ABSTRACT

Tillage is the mechanical manipulations of soil to keep it lose for plant
growth and free from weed during the growth of plant. The fundamental purposes
of tillage include: preparing suitable seed bed for plant growth, destroying
competitive weed and, improving the physical condition of soil. In order to study
the impact of tillage practices on soil water conservation in cotton under rainfed
condition in terms of moisture status of soil, runoff depth, soil loss, nutrient loss of
six tillage practices were studied viz. Conservation tillage (1 blade harrow before
sowing) (T), Conservation tillage (1 Tyne + 1 blade harrow) (T;), Sub- surface
tillage (90 cm H.I + 2 Tyne + blade harrow) (T3). Economical sub-surface tillage
(1 sub surface + 1 tyne + 1 blade harrow) (T,4), 1 Ploughing + 2 Tyne + 1 blade
harrow (Ts), Across the slope cultivation with opening of BBF after two row + 2
tyne + 1 blade harrow (Tg). T3 was more prominent and favorably influenced the
soil moisture status due to drastic reduction in runoff, soil loss. It can be
summarized that sub surface tillage is one of the easily adaptable in-situ soil and
water conservation practice for the management of uncertain pattern of rainfall in

rainfed areas.

1. Introduction
Soil and water are of our most precious natural resources. Proper soil

management is a key to sustainable agricultural production. Soil management
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involves six essential practices: proper amount and type of tillage, maintenance of
soil organic matter, maintenance of a proper nutrient supply for plants, avoidance
of soil contamination, maintenance of the correct soil acidity, and control of soil
loss (erosion). All of these practices depend on soil type, soil texture, and slope as

well as on the crops that are grown.

The potential for erosion of a specific soil type largely depends on the
severity of the slope, the crops grown, and the number and types of tillage
operations. Several techniques are available to reduce soil erosion, including
residue management, crop rotation, contour tillage, grass waterways, terraces, and
conservation structures. The techniques adopted must ensure the long-term

productivity of the land, be environmentally sound, and, of course, be profitable.

Soil management practices are tailored to store and conserve as much as
rainfall as possible by reducing runoff and increasing the storage capacity of the
soil profile. A reduction in huge runoff losses from the land area will automatically
mean that more water will become available for retention as soil moisture and
minimize soil erosion. Soil moisture conservation practices have favorable effect
on surface soil moisture conditions and consequently on the crop growth. For
commercial lack host plants, which are generally grown under rain fed condition,
the importance of soil moisture conservation remains high especially during its

establishment stage.

Indian agriculture mostly depends upon the monsoon rains receiving during
June to September. Water is crucial input for augmenting agricultural production
towards sustainability. Water is most limiting natural source in arid and semiarid
region. In most of the areas water available is rain water. The sustainability in the

productivity of rainfed agriculture in India is frequently threatened by capricus
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monsoon creating vargaries in rainfall climatology. The hazard of monsoon
vagaries frequently produces extreme weather regimes registering the negative

impacts on farm productivity and adversely affects the farmer economy.
2. Materials and methods

This experiment was conducted at the watershed located at Central Research
Station (CRS) of Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola. Akola is
located between 19° 51°, 21 °16’ N latitude, 56 ° 38 and 77° 44’ E longitude and an
altitude of 307.41 m above MSL. The slope of watershed is approximately 5% and
having average slope of 1.6%. Soil type contributing to the field is clay, sandy,
sandy loam and pasture land. The region experiences sub-humid to humid
conditions in monsoon season, semi-arid in winter season and arid in summer
season. Rains are mostly received from South-West monsoon during June to

October with mean annual precipitation of 750 mm.

The experimental design is randomized block design (RBD). The field plot
of size 47 x 24.6 m was selected for experimental studies .The field plot was
divided into six equal plots, each plot representing a single treatment. This single
treatment was again divided into four plots of equal size (5.4x7m) with distance of
1m between, and each plot representing a single replication. Likewise we have six
treatments with each treatment having four replications.  Cotton crop was

cultivated during experimental period

Table 1.Treatment details

Size Area
Sr.no | Treatment | Description of treatment
(mxm) (ha)
1 T, Conservation tillage 5 Ax7 0.0037
(1 blade harrow before
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sowing)

Conservation tillage
2 T, 5.4x7 0.0037
(1 tyne+1 bladeharrow)

Sub- surface tillage

(90 cm H.142 tyne+ blade | %7 0.0037

harrow)

Economical sub-surface
tillage
4 T4 5.4x7 0.0037
(1 sub surface +1 tyne+1
blade harrow)

1 ploughing+ 2 tyne +1

blade harrow S5.4x7 0.0037

Across the slope
cultivation with opening of
BBF after two row+2
tyne+1 blade harrow

6 Te 5.4x7 0.0037

Rainfall at the experimental site was monitored using the recording type rain
gauge. Runoff anf soil loss were monitored from plots of 0.008x0.008 ha by using
float type stage level recorder was installed at the outlet of each gauging site. The
runoff from each plot concentrated at the outlet of runoff plot was measured by H-
flume of 0.30 m depth installed as a runoff measuring device. One of the important
objectives of present investigation is to analyze treatment wise soil moisture
enhancement in experimental field. Observations were taken with minimum 3 to 4
samples at various depths such as 15cm, 30cm, 45cm and 60cm depth at different
growing stages of Cotton after 30 days interval from the date of sowing. The

percentage moisture was calculated on oven dry basis.
3. Results and discussion

Average runoff producing rainfall obtained during experimental period was 584.9

mm in the year 2015.
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Table 2.Runoff and soil loss under different tillage practices

Rainfall Runoff (mm) Soil loss
A RN R
90 287 | 275 | - | - | 024 | - | 3.227| 2.967 - - 1.636 -

3.5 -

3 1 ® runoff

2.5 -

T 2

E1s -

e 1]

0:05'

0 -

T1 T2 T3 T4 T5 T6
Treatments

Fig .1. Impact of tillage practices on runoff

Fig.1.show the impact of tillage practices on surface runoff (mm). It revealed that there
was no runoff in treatment T3 T4, Ts while treatment T, Ts showed the low runoff
(0.12mm), (2.63mm) respectively than the treatment T4 (2.87mm). It was also clear that
in all the storms recorded no runoff due to low rainfall followed by Sub- surface tillage,
Economical sub-surface tillage across the slope cultivation with opening of BBF. Thus
there was a decreasing trend of surface runoff from treatment T4 to T4 and increase in
T5 compared to T4, T, it was less. In treatment T, Ts there was 4.08, 91.53 per cent
reduction in surface runoff over T4, while there was 100 per cent reduction was
achieved in treatment T3 T4,Ts over the treatment T4.(Table 2) shows the soil loss
estimated for the treatments during the runoff event. It reveals that there was maximum
soil loss (3.227 t ha™") in treatment T4, whereas the treatment T, showed less soil loss
compared to T Ts. No soil loss was observed in treatment T3 T4, Ts. A prominent
reduction in soil loss was due to the fact that under the system of Sub- surface tillage,

Economical sub-surface tillage across the slope cultivation with opening of BBF in this
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treatments velocity of flowing water was reduced by obstruction and soil particles could
get longer period to settle on the ground surface. The above discussion related to
surface runoff and soil loss reflects the superiority of Sub- surface tillage, Economical
sub-surface tillage across the slope cultivation with opening of BBF method of in-situ

soil and water conservation measure.

Table.3 Trend of moisture fluctuations

Treatment At 30 DAS | 60DAS | 90DAS | 120DAS At
sowing harvest

T, 14.67 14.38 14.22 13.35 13.01 12.86
T, 15.19 15.09 14.63 13.97 13.56 13.06
T3 16.91 17.18 16.75 16.2 15.38 13.91
Ty 16.51 16.41 16.22 15.25 14.73 13.59
Ts 15.6 15.57 15.01 14.48 13.95 13.21
Te 16.07 16.03 15.58 14.85 14.46 13.4

F-test Sig. Sig. Sig. Sig. Sig. Sig.

CD 0.38 0.34 0.64 0.36 0.61 0.1
SE 0.12 0.114 0.213 0.12 0.20 0.035

Table.3 shows the average moisture fluctuations from the sowing stage to the
harvesting stage. From the data it is revealed that there was enhancement in soil
moisture content and the treatment T3 is superior to the treatment T4 Ts, T, T2 and

treatment T from the sowing stage to the harvesting stage.

B At sowing
m 30 DAS
m60DAS
E90DAS

= 120DAS

At harvest

S A A A a N
ONPIPOO®ZOKOONPDMOO® OO
1

Moistue content(%)

T1 T2 T3 T4 T5 T6
Treatments
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Fig.2 trend of moisture content fluctuation

Table 3 and Fig. 2 reveal that there was decrease in moisture content as
commencement in duration of the crop. Further decrease in moisture content was seen
from the stage of sowing to the stage of harvesting. It was observed maximum at the

stage of sowing than the other stages.

4. Conclusions

From the present study it is concluded that the tillage practices has avery good effect in
controlling runoff, soil loss .Sub- surface tillage (90 cm H.[+2 Tyne+ blade harrow) (T3)
was more effective than Economical sub-surface tillage (1 sub surface +1 tyne+1 blade
harrow) (T4), 1 Ploughing+ 2 Tyne +1 blade harrow (Ts), Across the slope cultivation
with opening of BBF after two row + 2 tyne+1 blade harrow (Ts), Conservation tillage (1
Tyne+1 blade harrow) (T2) over treatment Conservation tillage (1 blade harrow before
sowing) (T4) in reducing runoff, soil loss. There was enhancement in soil moisture
content and the treatment T3 is superior to the treatment T4 Ts, Ts, T2 and treatment T

from the sowing stage to the harvesting stage.

5. References

Berhe FT, Fanta A, Alamirew T, Melesse AM, (2012) The effect of tillage practices on grain
yield and water use efficiency. Catena 100 : pp 128-138

Chaudhary HP, Shahzad Khan and Uttam SK, (2008) Effect of nutrient doses and moisture
conservation techniques on rainfed mustard in eroded soils of central Uttar Pradesh.
Indian J. Soil Cons. 36 (1) : pp 58-60

Chavan BN (1990) Evaluation of low cost in situ water conservation techniques under different
cropping systems in vertisols. PhD (Agronomy) Thesis. Marathwada Agri. Univ.,
Parbhani. India.170.

Desale Kidane Asmamaw, (2014) Conservation tillage implementation under rainfed agriculture:
Implication for soil fertility, green water management, soil loss and grain yield in the
Ethiopian Highlands International Journal of Agricultural Sciences Vol. 4 (9), pp. 268-
280.

Elin Enfors , Jennie Barron , Hodson Makurira, Johan Rockstrém , Siza Tumbo , (2010) yield
and soil system changes from conservation tillage in dryland farming: a case study from

485



International Journal of Scientific Engineering and Applied Science (IJSEAS) — Volume-2, Issue-3, March 2016
ISSN: 2395-3470
www.ijseas.com

1JSEAS

north eastern tanzania, AGWAT-2988 , Agricultural Water Management xxx (2010)
XXX—XXX.

Fekadu Getnet, Dirk Raes, Mitiku Haile, Ken D Saire and Jozef Deckers, (2010) Impact of
conservation agriculture on runoff, soil loss and crop yield on a Vertisol in the northern
Ethiopian highlands © 2010 19th World Congress of Soil Science, Soil Solutions for a
Changing World .

Franklin DH, Truman CC, Potter TL, Bosch DD, Strickland TC, Jenkins MB, Nuti RC,( 2012)
Nutrient losses in runoff from conventional and no-till pearl millet on pre-wetted
Ultisols fertilized with broiler litter. Agricultural Water Management 113: pp 38— 44

Frevert RK, Schwab G 0, Edminster TW, and Barnes KK, (1956) "Soil and Water Conservation
Engineering." First Edition published by John Wiley and Son, New York, p. 479.

Hati KM, Chaudhary RS, Mandal KG, Misra AK, Singh RK, Wani SP, Singh P, and Pathak P,
(2013) Effect of Land Management and Cropping Systems on Runoff, Soil Loss, Soil
Water Dynamics and Crop Yield in a Vertisol of Central India, Journal of the Indian
Society of Soil Science, Vol. 61, No. 2, pp 79-88.

Kurothe RS, Gopal Kumar, Rajive Singh, Singh HB, Tiwari SP, Vishwakarma AK, Sena DR,
Pande VC, (2014) Effect of tillage and cropping sy stems on  runoff, soil loss and crop
yields under semiarid rainfed agriculture in India Soil & Tillage Research 140 (2014)
126-134

Mandal UK, Sharma KL, Prasad JVNS, Sanjeeva Reddy B , Narsimlu B, Saikia US, Ravikant V
Adake, Yadaiah P, Rahul N Masane, Venkanna K ,Venkatravamma K ,Satya B , Raju B,
and Srivastava NN, (2012) Nutrient Losses by Runoff and Sediment from an
Agricultural Field in Semi-arid Tropical India. Indian J. Dryland Agr Nicu. tRrieenst.
L&o Dsseevs. 27(1) : 0 1-09

Manivannan S, and Desai AR, (2007) Effect of in—situ moisture conservation practices on runoff,
soil loss and initial growth of cashew (Anacardium occidentale). Indian J. Soil.Cons.
35(2): 147-150.

Rao,S.S , Regar P.L and Singh Y.V. 2010, In-situ rainwater conservation practices in sorghum
(Sorghum bicolor) under rainfed conditions in arid regions .Indian Journal of Soil
Conservation Vol. 38, No. 2, pp 105-110.

Regar PL, and Rao and Joshi NL , (2009) Effect of In situ moisture conservation practices on
productivity of rain fed + taramira (Eruca sativa) in arid Rajasthan. Indian J. Soil. Cons.
37(3):197-200

Sastry AP, (2002) Evolution of land treatment for In situ moisture conservation in maize crop on
medium deep soil. Crop research Hissar 23 (3): pp 423-427

Taley SM, Bharad GM, Dalvi VB, and Kohale SK, (1991) Effect of conservation measures on
surface runoff, soil loss and productivity in shallow and medium deep soils under

486



International Journal of Scientific Engineering and Applied Science (IJSEAS) — Volume-2, Issue-3, March 2016
ISSN: 2395-3470

www.ijseas.com

1JSEAS

rainfed farming of Vidarbha region. Process of the National Convention of Agril.
Engineers. The institution of Engineers (India) Udaipur, Sept:14-16

Yao Y, Schiettecatte W, Lu J, Wang Y, Wu Y, Jin K., Cai D, Gabriels D, Hartmann R, Cornelis
WM, Baert M, Buysse M,(2004) Influence of tillage practices on vyield, water
conservation and soil loss: results of field experiments in the eastern loess plateau
(henan province, china), ISCO 2004 - 13th International Soil Conservation Organisation
Conference.

Zamir MS,Ahmad Azraf-ul-Hag and Javeed H M R, (2010) Comparative performance of various
wheat (Triticumaestivum L.) cultivars to different tillage practices under tropical
conditions, African Journal of Agricultural Research Vol. 5(14), pp. 1799-1803.

487





